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Answer of Mid Term for Mathematic 2B 

(1) For Legendre polynomial mP  Prove that 
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(2)   Use generating function for Legendre polynomial to show that  
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Answer (1) 

1 1

1 1 1 1
1 1

1 1

1 1 1 1
1 1

1

1 1 2
1

1
( ) ( ) ( ) ( ) ( )

2 1 2 1

1
( ) ( ) ( ) ( )

2 1 2 1

2 2
0 ( ) ( )

2 1 (2 1)(2 1) (4 1)

m m m m m

m m m m

m m

m m
xP x P x dx P x P x P x dx

m m

m m
P x P x dx P x P x dx

m m

m m m
P x P x dx

m m m m

   
 

   
 

 


 
    


 

 

   
   

 

 



 

--------------------------------------------------------------------------------------------------------------- 

Answer (2) 

Expanding the left-hand side by the binomial theorem gives us  

2 1/2

2

3 31 1 2 1
2 2 2 21 2 2 2 2 2

2

2

0

1
[1 ]

(1 )

( )( ) ( )( )...( )
1 ( ) ( ) ... ( ) ...

2! !

1.3.5...(2 1)
( 1)

2 !

m
m

m m
m

m

t

t

t t t
m

m
t

m









 



    
      


 

 

 اسم الطالب: الرقم بالكشف )أو رقم الجلوس(



2 
 

2

0

1.2.3.4.5...(2 1)2m
( 1)

2 ( !).2.4.6...2m

m m
m

m

m
t

m






   

2

0

2
2 2

0

1.2.3.4.5...(2 1)2m
( 1)

2 ( !)2 .(1.2.3...m)

(2 )!
( 1)

2 ( !)

m m
m m

m

m m
m

m

m
t

m

m
t

m










 

 





 

Then 2
2 2

0 0

(2 )!
( 1) (0)

2 ( !)

m m m
mm

m m

m
t t P

m

 

 

     

Equating coefficients of corresponding powers of t  on both sides 
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Answer (3) 
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Answer (4) 
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